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Abstract
Background: Complaints of arms, neck and shoulders (CANS) is common among computer office workers. We
evaluated an aetiological model with physical/psychosocial risk-factors.
Methods: We invited 2,500 computer office workers for the study. Data on prevalence and risk-factors of CANS
were collected by validated Maastricht-Upper-extremity-Questionnaire. Workstations were evaluated by
Occupational Safety and Health Administration (OSHA) Visual-Display-Terminal workstation-checklist. Participants’
knowledge and awareness was evaluated by a set of expert-validated questions. A binary logistic regression
analysis investigated relationships/correlations between risk-factors and symptoms.
Results: Sample size was 2,210. Mean age 30.8 ± 8.1 years, 50.8% were males. The 1-year prevalence of CANS was
56.9%, commonest region of complaint was forearm/hand (42.6%), followed by neck (36.7%) and shoulder/arm
(32.0%). In those with CANS, 22.7% had taken treatment from a health care professional, only in 1.1% seeking
medical advice an occupation-related injury had been suspected/diagnosed. In addition 9.3% reported CANS-
related absenteeism from work, while 15.4% reported CANS causing disruption of normal activities. A majority of
evaluated workstations in all participants (88.4%,) and in those with CANS (91.9%) had OSHA non-compliant
workstations. In the binary logistic regression analyses female gender, daily computer usage, incorrect body
posture, bad work-habits, work overload, poor social support and poor ergonomic knowledge were associated with
CANS and its’ severity In a multiple logistic regression analysis controlling for age, gender and duration of
occupation, incorrect body posture, bad work-habits and daily computer usage were significant independent
predictors of CANS
Conclusions: The prevalence of work-related CANS among computer office workers in Sri Lanka, a developing,
South Asian country is high and comparable to prevalence in developed countries. Work-related physical factors,
psychosocial factors and lack of awareness were all important associations of CANS and effective preventive
strategies need to address all three areas.
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Complaints of arms, neck and shoulders (CANS) is
defined as the presence of musculoskeletal complaints
of the said region not caused by acute trauma or by any
systemic disease [1]. CANS is common among computer
office workers worldwide and is a well-recognized cause
of occupational illness leading to frequent absenteeism
from work, reduction in overall productivity, poor qual-
ity of life and escalating medical expenses [2,3]. In the
United States, CANS is a leading cause of occupational
illness with annual costs related to absenteeism from
work and treatment being $45-54 billion [4]. The recent
increase in computer-related work as a consequence of
rapid industrialization has considerably increased the
prevalence of CANS among computer office workers
not only in western developed countries but also in
developing countries such as Sudan and Sri Lanka [5,6].
The aetiology of CANS among computer office workers
is complex and poorly defined. Recently several studies
have defined and identified potential risk factors for
CANS, such as physical exposure resulting from static
body postures, repetitive tasks and workplace design [7,8].
In addition, psychosocial factors such as high quantitative
job demands, minimal autonomy and limited peer support
have also been implicated [9,10]. Thus, it is important that
an aetiological model for CANS, consider both physical
and psychosocial factors. A significant majority of risk fac-
tor studies are from western developed countries and at
present there are no studies from developing countries in
the South-Asian region. Sri Lanka is a rapidly developing
nation in South Asia having a population of about 19 mil-
lion people [11]. Computer systems are being increasingly
utilized to support the rapid industrial development, while
ten percent of Sri Lankan households are known to be
using personal computers [12]. The estimated one-year
prevalence of CANS in Sri Lanka is 63.6% [6], which is
comparable to the prevalence in developed countries.
Hence, CANS among computer office workers in Sri
Lanka is likely to be causing a significant personal, indus-
trial and economical impact. However, in order to design
preventive strategies, identification of high risk sub-groups
and an aetiological model needs to be defined with the
recognition and quantification of risk factors and their
interactions.
The Musculoskeletal Upper Extremity Questionnaire
(MUEQ) is a validated tool used to assess the occur-
rence and nature of CANS and work-related physical
and psychological risk factors [13]. The translated ver-
sion of the MUEQ has shown satisfactory psychometric
properties for it to be used to assess work-related risk
factors for development of CANS among Sri Lankan
computer office workers [6]. The psychosocial risks
factors measured in the MUEQ are derived from the
“Karasek” model [14,15]. The basis of this model is that
psychological strain does not result not from a single
aspect of the work environment but from a combined
effect of the level of; job demands, autonomy and social
support [14-17]. The present study aims to analyze the
presence of CANS in relation to the effects of exposures
to physical and psychological factors, and their probable
interactions. In addition we aim to analyse the effects of
workstation design on the presence of CANS and study
the knowledge and awareness pertaining to ergonomical
practices among computer office workers in Sri Lanka.
Methods
Study participants and Sampling
The present study was conducted between May and
December 2009. Two thousand five hundred computer
office workers from two telecommunications institutes
and a computer training institute with branches in all of
the nine provinces of Sri Lanka were invited for the study
[18]. The number of participants to be invited from each
province was determined by the probability proportion-
a t et os a m p l es i z e( P P S )m e t h o dd e p e n d i n go nt h e
percentage of computer users in each province as deter-
mined by the Department of Census and Statistics, Sri
Lanka [12]. Informed written consent was obtained from
each study participant. To be included, an office worker
had to be employed in the current position for at least
twelve months and use computers to complete their job
tasks for at least two hours per day. Participants were
excluded based on the following criteria: (1) suffering
from diseases affecting the muscluskeletal system such as
Rheumathoid Arthritis, Osteoarthritis and other Connec-
tive Tissue Disorders; (2) having a previous surgery of
the upper musculoskeletal extremity. A list of employees
satisfying the inclusion criteria was obtained from the
human resources department of the respective institutes
and they were screened for the presence of exclusion cri-
teria. This final list of employees was subjected to simple
random sampling by computer generate numbers and
the selected employees were invited for the study. Ethical
approval for the study was obtained from the Ethics
Review Committee of the Faculty of Medicine, University
of Colombo, Sri Lanka.
Study instruments
Data on prevalence of CANS and its potential work-
related physical and psychological risk factors were col-
lected by means of the validated Maastricht Upper extre-
mity Questionnaire (MUEQ) [6]. The MUEQ has been
translated and validated for the Sri Lankan population,
and has shown satisfactorily psychometric properties (i.e.
factor structure and internal consistency) which has been
previously reported [6]. The MUEQ evaluated risk factors
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posture, Job control, Job demand, Break time and Social
support. Each scale was further subdivided into two sub-
scales (factors). Factor structure, internal consistency and
item total correlations have been discussed elsewhere [6].
The two sub-scales in the Workstation domain were
work area (3 items, 0-6 points) and computer position
(3 items, 0-6 points). In the body posture scale, incorrect
body posture (4 items, 0-20 points) and bad work-habits
(5 items, 0-25 points) were the two sub-scales. Skill and
abilities (4 items, 0-20 points) and decision making
(4 items, 0-20 points) were the two sub-scales in the Job
control domain, while in the Job demand domain time
management (4 items, 0-20 points) and work overload
(3 items, 0-15 points) were the sub-scales. The break
time domain consisted of work breaks (3 items, 0-15
points) and variations in work (3 items, 0-15 points) as
the two sub-scales. Finally, the social support domain
contained the two sub-scales work environment (3 items,
0-15 points) and social support (3 items, 0-15 points).
Age, sex and previous history of complaints were
regarded as potential confounders and were considered
as independent risk factors of CANS. The outcome vari-
able was the occurrence of complaints of the; a) neck,
b) shoulder and arm, and c) forearm and hands (the
questions were asked for each region separately) with a
duration of at least one week during the preceding 12
months. The risk factor analysis was conducted for each
area independently.
Individual workstations were evaluated by the validated
Occupational Safety and Health Administration (OSHA)
VDT workstation checklist [19]. The OSHA VDT work-
station checklist is used specifically for identifying risk
factors for work-related CANS associated with worksta-
tion postures and devices. The 33 items in the OSHA
VDT workstation checklist identifies specific risks for
work-related symptoms related to positioning of the
head, neck, shoulders, and trunk, as well as seating issues.
The VDT workstation checklist also identifies risks asso-
ciated with keyboard and mouse position, monitor posi-
tion, and lack of document holder, arm and wrist rests,
and telephone hands-free headset.
The participant knowledge and awareness of ergo-
nomics, and the extent to which the principles of ergo-
nomics were put into practice in the work-place were
evaluated by using a set of expert-validated self-adminis-
tered questions. Ten pictorial questions evaluated partici-
pants’ knowledge on correct postures and equipment
placement, each correct answer was given one mark (total
score-10).
Statistical Methods
A binary logistic regression analysis was performed to
investigate the association of risk factors separately for
a) neck, b) shoulder and arm and c) forearm and hand
complaints. In addition a similar binary logistic regres-
sion analysis (0-Mild, 1-Severe) was performed in those
with CANS to evaluate risk factors determining severity,
severe cases were defined as those subjects who
reported complaints in more than one of the body
regions during while the pain was chronic (lasting for
over a month) and present even after a short rest. The
‘explained variance’ of each of the logistic regression
models was calculated by means of Nagelkerke’sR
2 and
the goodness of fit by means of the Hosmer and Leme-
show goodness-of fit test. A multiple logistic regression
was conducted using presence of CANS as the categori-
cal dependant variable (0 = No, 1 = Yes), using the
independent variables identified as risk-factors in the
binary logistic regression analysis of each region, while
controlling for potential confounders such as age, gen-
der and duration of occupation. All data were double
entered and cross checked for consistency. Data were
analyzed using SPSS version 14 (SPSS Inc., Chicago, IL,
USA) statistical software package. A p-value ≤ 0.05 was
considered statistically significant.
Results
Demographic characteristics
Sample size was 2210 (response rate - 88.4%). Mean age
was 30.8 ± 8.1 years (range 18-60 years) and 50.8% were
males. A majority (48.1%) of the study population was
aged between 20-29 years, 46.5% males and 49.6%
females belonged to this age group. A significant major-
ity (87.4%) of the study population was right-handed
(Males-84.7%; Females-90.3%). Seventy five percent of
the study population had worked between 1-5 years in
their current position. Of the male participants, 45.6%
worked 6-9 hours per day with a computer, compared
to 42.8% of the female participants and 44.3% of the
entire study population. Sample characteristics are sum-
marized in Table 1.
Prevalence of CANS
T h e1 - y e a rp r e v a l e n c eo fC A N Si nt h es t u d yp o p u l a -
tion was 56.9%. Prevalence of CANS in males and
females were 54.7% and 59.2% respectively (p > 0.05).
The most commonly reported complaints were in the
forearm and hand region (42.6%), followed by neck
complaints (36.7%) and shoulder and arm complaints
(32.0%). The 1-year prevalence of complaints of the
various upper extremity body regions were greater for
females than for males (Table 2), however this differ-
ence was statistically signifi c a n to n l yf o rt h es h o u l d e r
and arm complaints (p < 0.001). The prevalence of
CANS was most in the Sabaragamuwa province
(70.6%), followed by Uva (69.6%), Northern (66.7%),
Eastern (64.7%), North-Western province (63.4%),
Ranasinghe et al. Environmental Health 2011, 10:70
http://www.ehjournal.net/content/10/1/70
Page 3 of 9North-Central (58.5%), Western (57.7%), Central
(51.4%), and Southern (23.5%) provinces. The preva-
lence in Southern province was significantly lower
than in the other provinces (p < 0.001).
Participants who reported complaints in the upper
extremity were classified into two sub-groups: (1) mild
cases: subjects who reported complaints in only one of
the body regions; (2) severe cases: subjects who reported
complaints in more than one of the body regions while
the pain was chronic (lasting for over a month) and pre-
sent even after a short rest. A majority of subjects of
study participants reporting CANS had mild symptoms
(67.9%), while only 32.1% of those with CANS com-
plained of severe symptoms. The prevalence of mild and
severe symptoms in all participants, males and females
are presented in Table 2. In both males and females
complaints of the “right side” were reported more fre-
quently than for the “left side”, however in both genders
bi-lateral complaints were significantly more prevalent
than unilateral complaints (Table 2). The common
symptoms of the upper musculoskeletal extremity in
those with complaints were pain (67.1%), fatigue and
exhaustion (45.0%), stiffness (44.0%), numbness and tin-
gling sensation (26.9%) and weakness (22.7%).
In study participants with CANS, 15.7% (n = 348) had
taken treatment from a health care professional for his/
her ailments, the treatment given was analgesic medica-
tion in 34.5%, physiotherapy in 28.3% and offering of
surgical measures in 3.7%. However, only in 4 (1.1%)
study participants seeking medical advice an occupation
related injury had been suspected by the health care
professional with the institution of necessary prevention
strategies. In addition 9.3% (n = 206), reported CANS-
related absenteeism from work, while 15.4% (n = 340)
reported CANS causing disruption of their normal activ-
ities (Work-20.6%, Leisure-24.1% and both 55.3%).
Workstation evaluation
A total of 2210 VDT workstations were evaluated by
using the OSHA VDT workstation checklist. A signifi-
cant majority of the workstations evaluated (88.4%, n =
1954) were non-compliant with the OSHA VDT work-
station checklist. In those with non-compliant worksta-
tions (n = 1954) CANS were present in 59.2%. In
Table 1 Characteristics of the study population
All Males Females
Province (number required*)
Western (1100) 1116 (50.5%) 548 (48.8%) 568 (52.2%)
Central (240) 280 (12.7%) 92 (8.2%) 188 (17.3%)
Sabaragamuwa (140) 170 (7.7%) 90 (8.1%) 80 (7.4%)
North-Western (160) 164 (7.4%) 80 (7.1%) 84 (7.7%)
Southern (160) 162 (7.3%) 82 (7.3%) 80 (7.4%)
Eastern (80) 84 (3.8%) 76 (6.8%) 8 (0.7%)
Northern (70) 84 (3.8%) 76 (6.8%) 8 (0.7%)
North-Central (80) 82 (3.7%) 42 (3.7%) 40 (3.7%)
Uva (60) 68 (3.1%) 36 (3.2%) 32 (2.9%)
Age
< 20 years 100 (4.5%) 26 (2.3%) 74 (6.8%)
20 - 29 years 1062 (48.0%) 522 (46.5%) 540 (49.6%)
30 - 39 years 740 (33.5%) 400 (35.7%) 340 (31.2%)
40 - 49 years 196 (8.9%) 104 (9.3%) 92 (8.5%)
= 50 years 112 (5.1%) 70 (6.2%) 42 (3.9%)
Number of working years in current position
1 to 5 years 1670 (75.6%) 846 (75.4%) 824 (75.7%)
6 to 10 years 210 (9.5%) 116 (10.3%) 94 (8.6%)
11 to 15 years 192 (8.7%) 84 (7.5%) 108 (10.0%)
15 years and more 138 (6.2%) 76 (6.8%) 62 (5.7%)
Number of working hours with computer/day
2 to 5 hrs 532 (24.1%) 230 (20.5%) 302 (27.8%)
6 to 9 hrs 978 (44.2%) 512 (45.6%) 466 (42.8%)
> 9 hrs 700 (31.7%) 380 (33.9%) 320 (29.4%)
* Number required from each province, based on percentage computer usage in each province and total provincial population (PPS method).
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from one or more complaints of the upper musculoske-
letal extremity, 91.9% had non-compliant workstations.
The main deficiencies identified in workstation design
were; the difficulties in performing computer tasks and
t e l e p h o n eu s ea tt h es a m et i m e( 5 8 . 4 % ) ,d i f f i c u l t yi n
keeping upper arm and elbow close to the body while
working (45.8%), Shoulders and arm being in awkward
positions during work (40.6%), improper placement of
document holder (40.4%) and non-supportive or lack of
arm rests (39.9%) (Table 3).
Potential Risk Factors of CANS
According to the binary logistic regression analysis
analyses female gender, daily computer usage, incorrect
computer positioning, incorrect body posture, bad
work-habits, work overload and poor social support,
were significantly associated with neck complaints
(Table 4). The Nagelkerke’sR
2 was 0.36 and the Hos-
mer-Lemeshow goodness-of-fit test was not significant
(c
2 = 5.41, p = 0.700). The binary logistic regression
analyses showed a significant association between
shoulder complaints and female gender, daily compu-
ter usage, incorrect body posture, lack of autonomy,
work overload and poor social support (Table 4). The
Nagelkerke’sR
2 was 0.42 and the Hosmer-Lemeshow
goodness-of-fit test was not significant (c
2 =3 . 3 2 ,p=
0.664).
The binary logistic regression analyses showed signifi-
cant associations between forearm/hands complaints
and female gender, daily computer usage, incorrect body
posture, bad work-habits, lack of autonomy, work over-
load and poor social support (Table 4). The Nagelk-
erke’sR
2 was 0.42 and the Hosmer-Lemeshow
goodness-of-fit test was not significant (c
2 =5 . 2 6 ,P=
0.412). Female gender, daily computer usage, incorrect
body postures, bad work-habits, lack of autonomy, work
overload and poor social support were all significantly
associated with the presence of severe CANS in the bin-
ary logistic regression analysis (Table 4). The Nagelk-
erke’sR
2 was 0.39 and the Hosmer-Lemeshow
g o o d n e s s - o f - f i tt e s tw a sn o ts i g n i f i c a n t( c
2 =5 . 4 3P=
0.624).
In multiple logistic regression, while controlling for
age, gender and duration of occupation, the incorrect
body posture (OR-1.170 [1.141-1.201]), bad work-habits
(OR- 1.231 [1.204-1.261]), daily computer usage (OR-
1.269 [1.263-1.275]), work overload (OR- 1.117 [1.110-
1.123]) and poor social support (OR-1.089 [1.080-1.098])
were significant independent predictors of presence of
neck complaints (p < 0.001). In a similar analysis, incor-
rect body posture (OR-1.350 [1.320-1.380]), bad work-
habits (OR- 1.323 [1.303-1.343]) and daily computer
usage (OR-1.119 [1.083-1.157]) were significant indepen-
dent predictors of presence of shoulder and arm com-
plaints (p < 0.001). Similarly, for forearm and hand
Table 2 One year prevalence of CANS lasting for at least one week during the previous year
N All
Prevalence (95% CI) (n = 2210)
Males
Prevalence (95% CI) (n = 1122)
Females
Prevalence (95% CI) (n = 1088)
p value*
Region
Neck 812 0.37 (0.35 to 0.39) 0.35 (0.32 to 0.38) 0.38 (0.35 to 0.41) NS
Shoulder & arm 708 0.32 (0.30 to 0.34) 0.28 (0.25 to 0.30) 0.37 (0.34 to 0.40) <0.001
Forearm & hands 942 0.43 (0.41 to 0.45) 0.42 (0.39 to 0.45) 0.43 (0.40 to 0.46) NS
Severity
Mild cases 854 0.39 (0.37 to 0.41) 0.35 (0.33 to 0.38) 0.42 (0.39 to 0.45) <0.01
Severe cases 404 0.18 (0.17 to 0.20) 0.19 (0.17 to 0.22) 0.17 (0.15 to 0.20) NS
Neck
Right 188 0.08 (0.07 to 0.10) 0.08 (0.07 to 0.10) 0.09 (0.07 to 0.11) NS
Left 78 0.03 (0.02 to 0.04) 0.02 (0.01 to 0.03) 0.05 (0.04 to 0.07) <0.001
Both 546 0.25 (0.23 to 0.26) 0.25 (0.23 to 0.28) 0.24 (0.22 to 0.27) NS
Shoulder and arm
Right 142 0.06 (0.05 to 0.08) 0.07 (0.05 to 0.08) 0.06 (0.05 to 0.08) NS
Left 125 0.06 (0.05 to 0.07) 0.04 (0.03 to 0.06) 0.07 (0.05 to 0.08) <0.05
Both 441 0.20 (0.18 to 0.22) 0.16 (0.14 to 0.19) 0.24 (0.21 to 0.26) <0.001
Forearm and hands
Right 336 0.15 (0.14 to 0.17) 0.17 (0.15 to 0.20) 0.13 (0.11 to 0.15) <0.01
Left 88 0.04 (0.03 to 0.05) 0.04 (0.03 to 0.05) 0.04 (0.03 to 0.05) NS
Both 518 0.23 (0.22 to 0.25) 0.21 (0.19 to 0.24) 0.26 (0.23 to 0.29) <0.01
*p value for Males vs. Females, NS - not significant, N-Number of subjects with complaints.
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1.207]), bad work-habits (OR- 1.210 [1.204-1.217]), daily
computer usage (OR-1.109 [1.083-1.134]) and poor
social support (OR-1.106 [1.086-1.127]) were the only
significant independent predictors of presence of CANS
(p < 0.001).
Knowledge and awareness of ergonomics
A majority of study participants were not aware about
the term ‘Ergonomics’ (70.1%), while only 14.0% defined
the term correctly. In those who have ever heard of the
term ‘Ergonomics’, 39.1% had heard of it at the present
workplace/institute, 32.5% via the internet, 16.6% via
media (television/radio/newspapers), 14.6% at a work-
shop or conference, 14.2% from colleagues and 3.6%
from a health care professional. In those who had heard
of the term ‘Ergonomics’ (29.9%, n = 660), only 44.6%
( n=2 9 5 )s a i dt h a tt h e yw e r ea w a r ea b o u tt h ec o r r e c t
postures/equipment placement and implemented them
at the workplace. The commonest reasons for non-
implementation were; the lack of proper facilities
(34.6%) and being not convinced of the impact (25.5%).
The mean score for the ten pictorial questions were 5.8
± 2.3 (range 0-9). The mean score in those with and
without CANS were 4.7 ± 1.8 and 6.9 ± 1.1 respectively
(p < 0.001). Poor ergonomic knowledge was also a
Table 3 Deficiencies identified with the OSHA VDT workstation checklist
Deficiency in VDT workstation design Percentage N = 1954 Item number*
Difficulty in performing computer & telephone tasks at same time 58.4% 31
Difficulty in keeping upper arms and elbow close to body 45.8% 5
Awkward position of shoulders and arms 40.6% 4
Improper placement of document holder 40.4% 28
Non-supportive armrest 39.9% 15
Poor design of wrist rest 35.4% 29
Seat front pressing against back of knees (seat design) 35.2% 13
Difficulty in keeping wrists and hands straight 34.9% 7
Improper placement of wrist rest 32.8% 30
Foot not resting on ground 32.0% 9
Thighs not being parallel 30.4% 8
Difficult in keeping forearms and wrists straight 29.9% 6
Wrist and hands resting on sharp/hard edge 29.6% 19
Poor maintenance of equipment 29.4% 33
Seat cushion poorly designed 28.8% 14
Equipment not adjustable to suit requirement 28.8% 32
Non-supportive backrest 27.8% 11
Difficulty in keeping trunk perpendicular 27.6% 3
Monitor distance being too far 26.6% 22
Input devices (Keyboard and mouse) placed improperly 26.5% 17
Head, neck and trunk in a twisted position while working 26.4% 2
Glare present on screen 23.6% 24
Computer tasks not varied with insufficient breaks 22.9% 10
Top-line of screen being above eye level 22.8% 20
Head and neck bent while working 20.6% 1
No clearance space underneath the table 20.4% 26
Insufficient seat width and length 18.7% 12
Monitor placement not directly in front 18.4% 23
Difficulty in working while using spectacles 17.3% 21
Thighs being trapped under the computer table 16.0% 25
Non-stable input device (Keyboard and mouse) platform 15.6% 16
Non-stable document holders 12.6% 27
Non-suitable type of input device 11.3% 18
* Item number in OSHA VDT workstation checklist (Appendix 1).
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complaints (Table 4).
Discussion
The present study is the first comprehensive report on
the prevalence and risk factors of CANS among compu-
ter office workers from a developing South-Asian
county. The observed prevalence of CANS among the
Sri Lankan computer office workers was 56.9%, we also
found that the reported complaints in the forearm and
hand region was much higher than neck and shoulder
complaints. The observed prevalence was similar to the
prevalence reported from other developed countries
(Table 5) [5,13,20-22]. However, there is a scarcity of
data from other similar developing countries in the
region. In addition, we also demonstrate that CANS in
S r iL a n k ah a sap o t e n t i a lt oc o m p r o m i s ew o r k e r s
quality-of-life and increase medical expenses as 22.7%
had taken treatment from health care professionals for
their ailments, while 9.3% reported CANS-related absen-
teeism from work, and 15.4% reported CANS causing
disruption of their normal activities.
Upper musculoskeletal extremity complaints among
computer office workers are known to be associated
with both work-related psychosocial and physical factors
[2,4,23,24]. The present study shows that among the
work related physical factors irregular body posture at
work (twisted head and body, bent head and asymmetri-
cal trunk) and bad work habits (sitting for long hours in
one position, working with lifted shoulders and perform-
ing repetitive tasks) were significantly associated with
CANS. These factors were also determinants of the
severity of CANS among the study population, suggest-
ing a dose-response relationship [25,26]. However, the
Table 4 Psychological and physical risk factors determining complaints of each region (neck, shoulder/arms, forearm/
hand) and the severity of complaints
Risk factors Odds ratio (95% CI)
Neck Shoulders & arms Forearm & hands Severe complaints
Age 0.99 (0.97-1.01) 0.97 (0.96-1.00) 0.96 (0.94-0.98) 0.96 (0.93-0.98)
Female gender 1.26 (1.03-1.39)* 1.59 (1.31-1.88)* 1.33 (1.11-1.56)* 1.17 (1.10-1.24)*
Duration of occupation 1.03 (1.01-1.05) 1.00 (0.98-1.02) 1.06 (1.03-1.09) 0.98 (0.95-1.02)
Daily computer usage 1.13 (0.99-1.27)* 1.98 (1.46-2.51)* 1.18 (1.06-1.30)* 1.92 (1.88-1.97)*
Work area 0.94 (0.88-0.99) 0.93 (0.88-0.98) 0.96 (0.91-1.01) 0.82 (0.74-0.89)
Computer positioning 1.15 (1.08-1.23)* 1.01 (0.95-1.07) 0.97 (0.92-1.03) 1.08 (0.99-1.18)
Incorrect body posture 1.36 (1.13-1.48)* 1.23 (1.11-1.36)* 1.15 (1.03-1.26)* 1.59 (1.55-1.63)*
Bad work-habits 1.18 (1.13-1.23)* 1.05 (1.02-1.08) 1.10 (1.06-1.14)* 1.11 (1.06-1.15)*
Skills and abilities 1.01 (0.98-1.04) 0.99 (0.96-1.02) 0.99 (0.97-1.03) 1.09 (1.04-1.14)
Decision making 0.98 (0.95-1.01) 1.13 (1.08-1.18)* 1.17 (1.14-1.20)* 1.16 (1.12-1.21)*
Time management 0.95 (0.92-0.98) 0.92 (0.89-0.95) 0.97 (0.95-1.00) 1.05 (1.00-1.10)
Work overload 1.11 (1.07-1.15)* 1.18 (1.14-1.22)* 1.29 (1.16-1.41)* 1.56 (1.51-1.60)*
Work breaks 0.90 (0.86-0.94) 1.03 (0.98-1.08) 1.04 (0.99-1.09) 0.92 (0.86-0.98)
Variation in work 1.01 (0.97-1.05) 1.09 (1.05-1.13) 1.01 (0.97-1.04) 1.17 (1.10-1.24)
Work environment 1.02 (0.97-1.08) 0.87 (0.82-0.92) 0.99 (0.94-1.05) 0.88 (0.81-0.96)
Social support 1.14 (1.09-1.19)* 1.17 (1.12-1.22)* 1.09 (1.06-1.12)* 1.23 (1.15-1.33)*
Ergonomic knowledge 1.08 (1.06-1.10)* 1.01 (0.96-1.06) 1.10 (1.05-1.15)* 1.03(0.97-1.09)
* p < 0.05.
Table 5 Prevalence of CANS among computer office workers worldwide
Country Prevalence %
All regions Neck Shoulder and arm Forearm and hand
Sri Lanka 56.9 36.7 32.0 42.6
Sudan [6] 53.0 64.0 32.0 - 41.0 19.0 - 29.0
Netherlands [14] 54.0 33.0 31.0 7.0 - 11.0
Greece [21] 64.0 55.8 23.5- 40.0 39.8
Finland [22] – 63.0 24.0 35.0
Denmark [23] – 37.2 – 21.5
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Page 7 of 9present study is not a prospective study and it is also
possible that these factors could have exacerbated
non-work related symptoms. Increasing hours of daily
computer usage was also consistently associated with
complaints in all regions and severity. In addition a
majority of the workstations in the present study were
ergonomically poorly designed and symptoms were
more prevalent in those with poorly designed worksta-
tions. In the scientific literature there is consensus that
poor ergonomic conditions at workstations contributes
to musculoskeletal symptoms [24,27]. Studies have
shown that holding the neck in a bent posture and
working in the same posture for prolonged periods of
time were both significantly associated with neck pain
[28]. The findings of the present study suggests that
modification of incorrect postures at work and improve-
ments in the ergonomic designs of workstations could
be important not only as primary preventive strategies
but also as a secondary preventive measure in those
with symptoms. However the economic burden to
employers, especially in developing countries like Sri
Lanka hinders the complete improvements to worksta-
tion design. In such instances simple tools such as the
OSHA VDT workstation checklist could be effectively
utilized by employers in prioritizing issues (Table 3).
Psychosocial factors are also important determinants
of CANS among computer office workers. In a systema-
tic review it has been found that high job demand, low
decision autonomy, time pressure, mental stress, job dis-
satisfaction, high workload, and lack of support from
colleagues and superiors are risk factors for CANS [10].
The present study evaluated variables of the Karasek
model in several domains (job demands, job control,
social support and break time). Work overload (speeding
to finish tasks on time, finding work tasks difficult and
having too many tasks), poor social support (colleagues
and superiors) and lack of autonomy (participation in
decision making, deciding own task changes and deter-
mining time & speed job tasks) were associated with
CANS and also determined its’ severity. The similarity
between odds ratios of the identified psychosocial fac-
tors and physical factors might suggest an equal contri-
bution by both in the pathogenesis of CANS. However
strategies aimed at modification of psychosocial factors
such as social support could be economically more effi-
cient in an employers’ perspective.
The study participants also demonstrated relatively
poor knowledge and awareness pertaining to ergonomics.
In addition in those who were aware of ‘Ergonomics’,a
majority lacked specific knowledge necessary for proper
implementation. Poor ergonomic knowledge was also a
significant predictor of complaints in the neck, forearm
a n dh a n dr e g i o n s .I m p l e m e n t ation of a worksite ergo-
nomics programs are known to be effective in reducing
work-related complaints in the workforce [29]. In addi-
tion, awareness programmes are also known to be cost-
effective investments for employers’, as it reduces the
occurrence of symptoms, improves productivity and
reduces medical expense [30]. The other potential barrier
to successful primary and secondary prevention of this
common problem in Sri Lanka is the relative lack of
awareness related to the issue shown by health care pro-
fessionals. The probable causes could be; the underesti-
mation of the extent and common nature of the problem,
lack of awareness on cause-effect relationship and hence
non-attribution of symptoms to an occupational cause,
ignorance of occupational history and the lack of appre-
ciation of the effect of work place modification on
symptoms.
The present study has several limitations. The report-
ing of complaints may have been biased due to the fact
that subjects had to report complaints that occurred in
the past 12 months which might have introduced recall
bias. In addition the present study is a cross-sectional
survey, to imply a causative relationship between CANS
and potential risk-factors prospective studies are
required.
Conclusions
The prevalence of work-related CANS among computer
office workers in Sri Lanka, a developing, South Asian
c o u n t r yi sh i g ha n dc o m p a r a b l et op r e v a l e n c ei nd e v e l -
oped countries. Work-related physical factors, psychoso-
cial factors and lack of awareness were all important
associations of CANS. Hence effective preventive strate-
gies need to address all three areas. Further, studies on
different interventional models are required to develop
an effective preventive strategy for this relatively com-
mon and underestimated problem.
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